Characteristic intraeavitary electrocardiographic conmplexes at various sites within the heart in normal individuals have been described previously. The intracardiac tracings in 150 eatheterizations, 129 of which were abnormal hearts, predominantly congenital defects, were studied in relationship to the position within the heart as determined fluoroscopically. In our experience, the tracings remain sufficiently unchanged in abnormal hearts so that the intracavitary electrocardiogram may be used successfully as a guide, making it possible to decrease total x-ray exposure time considerably. In addition, the significance of an intraeavitary injury current became apparent. A few diagnostically useful variants were found and are described.
DURING the last 2 years, intracavitary
electrocardiography combined with cardiac catheterization has become an increasingly useful procedure in our hands. Reports are available describing the rather characteristic complexes obtained at various sites in the normal heart,1-7 and others indicate the possible value of such tracings in specific cardiac abnormalities.8-" In our studies in 150 cases, 129 of which were abnormal, it has become apparent that, as a rule, the characteristic tracings at the various sites within the heart," 2, 5 continue to be present.
The intracavitary electrocardiogram refers to the tracing that is recorded as a V lead through an electrode ring affixed to the distal tip of the cardiac catheter. The advantages resulting from its use may be described in terms of increased safety to the patient and the additional information gained.
Increased Patient Safety
Particularly prominent at this time is the diminution in x-ray exposure time required for the usual cardiac catheterization. electrocardiographically, we have observed additional variants that are diagnostically useful and that do not obscure the basic chamber patterns. Several of the more useful ones are cited.
The intracavity tracing obtained from the left atrium resembles that of the right except that atrial depolarization occurs later. The right atrial P wave is written during the ascending limb of the lead II P wave, whereas the left artial complex is inscribed during the descending limb ( fig. 3 ). This occurrence is useful diagnostically when all abrupt increase in oxygen saturation is detected in the atrium. Ordinarily, such an increase indicates a left-to-right shunt through an atrial septal defect and the atrial pattern will be as expected. It has been our repeated observation that when such occurs in the presence of ostium secundum, the recorded pattern is that of the proximal right atrium. In ostium primum, the abrupt increase in oxygen saturation occurs at a level where the right atrial P wave is diphasic.
It is of additional note that with the catheter tip within the silhouette of a prominent right atrium, abrupt increases in oxygen saturation can occur with 3 less frequent conditions. If the oxygen content becomes that of full saturation, the tip of the catheter may have passed through a functionally 930 (a) DICKERSON, CARIS I a unimportant foramen ovale or into an acutely angled anomalous pulmonary vein. In the latter instance, a right atrial tracing will be recorded. In the former, the late P wave of the left atrium will be seen. Occasionally, in the presence of peripheral cyanosis, an abrupt increase may occur as well. This may result from the usual left-to-right shunt as with pentalogy. Such an oxygen increase will be equally possible if there is a right-to-left shunt with dilution and resulting partial desaturation of the left atrial blood. In this circumstance, the catheter tip would lie within a small left atrium. The writing of a late P wave in the latter situation easily clarifies this problem, which may be critical when complete anomaly of the pulmonary venous drainage is a diagnostic consideration.
In right atrial enlargement, frequently QRS complexes are obtained from many points within the right atrium that are indistinguishable in configuration from those recorded from within the right ventricle. These complexes begin with initial small R waves followed by deep S waves. Presumably, in right atrial enlargement, the wall of this chamber comes to overlie the right ventricle. During ventricular depolarization, it, too, reflects the QRS of the right ventricle. In such cases it is observed further that the amplitude of the P waves in the right atrium frequently exceeds that of the associated QRS.
Finally 
